RNF2 interacts with the linker region of the human P-glycoprotein.
The human P-glycoprotein (Pgp) is a drug-efflux pump responsible for innate or acquired multidrug resistance in many cancers. Pgp contains a unique approximately 75 amino acid long linker region in its middle, which is critically important for its drug transport and ATPase functions. To identify cellular proteins that bind to this linker region and modulate Pgp function, a yeast two-hybrid analysis was carried out. This procedure identified RNF2 (RING finger protein 2), an E3 ubiquitin ligase, as a prominent Pgp-interacting protein. Co-expression of RNF2 with Pgp in Sf9 insect cells resulted in decreased ATPase activity and proteolytic protection of the transporter protein. Immunoprecipitation experiments confirmed the physical interaction between these two proteins. Confocal microscopy showed the presence of RNF2 in the cytoplasm of the Pgp-negative, drug-sensitive MCF-7 breast cancer cells. However, it was undetectable in the Pgp-positive and drug-resistant MCF-7 cells. We suggest that RNF2 regulates the cellular abundance of Pgp, and plays a key role in the development of cancer drug resistance through its own down-regulation.